Purpose: To examine the effect of integrated follow-up (a nephrologist, nurse and dietician) in patients with chronic kidney disease (CKD).
INTRODUCTION
Chronic Kidney Disease (CKD) is one of the most common chronic diseases. It can develop to end-stage renal disease (ESRD) eventually, which can result in lower physical and mental health, and poorer quality of life. As the high prevalence of high blood pressure and diabetes, and population aging, CKD has become the major public health problem in China. It has been reported that, the prevalence of CKD in China was 10.8% in 2010 (1) . Although the diagnosis and therapy of CKD have improved recently, there is still lack effective treatment method for end-stage CKD patients. Moreover, the results of several previous studies indicated that, healthy diet and lifestyles could improve patients' prognosis effectively. In addition, it has been demonstrated that, physician follow up after discharge was another helpful method to improve patients' clinical outcomes. Generally speaking, traditional follow-up for out-patients was conducted by physicians only, who provided medical consultation and adjusted treatment protocol. Patients cannot obtain adequate self-care knowledge and skills during the process. Therefore, the aims of the study were to develop an integrated follow up model including a nephrologist, nurse and dietician, and to evaluate its effectiveness.
METHODS

Samples
This was a randomized controlled trial conducted in West China Hospital of Sichuan University. A total of 1,500 CKD (stage 1-5) or pre-hemodialysis patients were recruited from Jan 2013 to Jan 2014. After obtaining a written informed consent from each patient, all the participants were randomly allocated to the integrated follow up group (intervention group) (n=750) and the traditional physician follow up group (control group)(n=750).
Follow-up Protocol
The follow-up was carried out every 2 or 4 week. In the intervention group, thisprogram was delivered by anephrologist and a nurse working in the department of Nephrology, as well as a dietician. The standardized intervention strategies during every follow-up were as follows: (1) a nurse collected patients' basic information and provide consultationafter their arrival for outpatient services; (2) a nephrologist offered medical follow-up and adjusted therapy protocol according to patients' symptomsand signs; (3) the nurse provided specific self-management knowledge and skills, and responded to patients' questions on time.Moreover, the nurse was in charge of guiding patients' diet and lifestyles every month. Also, the dietician was responsible for diet consultation and adjustment every 1 to 3 month.
In addition, a group educational conference was held every month, which included the concept of kidney disease, prevention of kidney disease, prevention and management of complications of kidney failure, kidney disease replacement therapy, and healthy diet and lifestyles. Telephone follow-up was conducted every 2 week, which aimed at monitoring disease progress and reminding patients of timely outpatient visits to hospitals. Meanwhile, an online Wechat group was established in the study to deliver health management information timely. On the other hand, the control group in the study received follow-up from a physician in the department of Nephrology, who was in charge of therapy adjustment and providing limited diet and lifestyles advice.
Evaluation of quality of life
The kidney disease quality of life instrument-short form (KDQOL -SF TM ) was used to assess the quality of life in the study. It is a widely used tool evaluating quality of life in CKD patients. In the study, this measure was used to test quality of life at baseline, 6 month and 12 month, respectively, in order to evaluate whether differences existed in before-after intervention or between two groups.
Clinical outcome
Clinical outcome indexes in the study included blood pressure, Hb, WBC, count of PLT, Alb, BUN, Scr, eGFR, TG, CHOL, Glu, Ca, P, K, Urine(Protein, RBC, WBC), PTH.
Patient satisfaction
A self-designed questionnaire was developed to assess patient satisfaction for medical services in the study. The tool is composed of 5 aspects: (1) overall satisfaction for medical services; (2) convenience of medical appointments; (3) timeliness of receiving medical services; (4) convenience of medicalconsultation; and (5) timeliness of receiving medicalconsultation. Each item was ranked from 1 to 10 and the total score is 50 with higher scores indicating better satisfaction. The score was compared between two groups after a 1 year follow-up.
Statistical analysis
The statistical analysis software used in the study was SPSS 19.0. For the data normally distributed, the mean and standard deviation was used. For the data that did not follow a normal distribution, the median and interquartile was used. Two independent t tests were performed to compare the differences between two groups.
RESULTS
Sample characteristics
This study has recruited 1,500 CKD patients or pre-dialysis patients in department of Nephrology of West China Hospital from Jan 2013 to Jan 2014. After receiving a written informed consent from each patient, all the participants were randomly allocated to the intervention group (n=750) and the control group (n=750). The intervention group received the integrated follow-up and the control group received traditional physician follow-up.
Sample characteristics were presented in Table 1 . No statistically differences in base-line indexes have been found between two groups. 
Clinical outcomes
The results showed that, after 1-year follow-up, MAP control in the intervention group was significantly better as compared to those in the control group. The eGFR valuein the intervention group was significantly higher than those in the control group. However, TG and CHOL values in the intervention group were significantly lower than those in the control group (Table 2 ). 
Quality of life
KDQOL-SF was used to assess the quality of life in CKD patients. The findings indicated that, scores on all the dimensions of KDQOL-SF after 1-year follow-up in the intervention group were significantly higher than those at baseline. Although scores on most dimensions after follow-up in the control group were higher, scores on role-physical and social functioningdid not show statistically significant difference before-after study (Table 3 ). 
Patient satisfaction
A self-devised tool was developed to test patient satisfaction. The outcomes suggested that, after 1-year follow-up, scores on overall satisfaction for medical services in the intervention group were significantly higher compared to those in the control group. Meanwhile, scores on timeliness of receiving medical services, convenience of medical consultation and timeliness of receiving medicalconsultation in the intervention group were significantly higher than those in the control group. Furthermore, patients in the intervention group proposed that, they were satisfied with this multidisciplinary collaboration model, especially satisfied with dietician and nurse's health management. It was found that compliance to follow-up in the intervention group was better than those in the control group. Our results indicated that only 42 patients (5.6%) in the intervention group dropped out after intervention. Of those, 28 patients received medical services in another hospital and 14 patients lost to follow up because they cannot be contacted. In contrast, 113 patients in the control group (15.1%) dropped out. Of those, 32 patients received medical services in the other hospitals and 81 patients lost contact information. It was also found that, scores on overall satisfaction for medical services, timeliness of receiving medical services, convenience of medical consultation and timeliness of receiving medical consultation in the intervention group were higher than those in the control group. This may be ascribed to the integrated model. Nurse's positive participation in the follow-up was the main reason for the improvement of compliance. Nurse is responsible for providing advice for healthy lifestyles and diet, informing patients of group educational conferences, conducting telephone follow-up every 2 week and reminding patients of timely outpatient visits to hospitals. Moreover, an online Wechat group was established to help follow-up. All the strategies are beneficial to increasing patients' compliance, improving follow-up procedure and reducing dropout rates.
To date, there is no specific treatment for CKD. Therefore, leading a healthy lifestyle is vital to delay the deterioration of renal function in CKD patients (stage 3 and above).
Related guidelines recommend that, CKD patients (stage 3 and above) should have a low protein diet with protein intake volume ranging from 0.6 to 0.8g/kg. Low protein intake can reduce kidney burden, postpone the decreasing speed of eGFR, and prolong the progress to ESRD. Nevertheless, it is difficult for physicians to instruct patient low-protein diet due to limited communication time in traditional model. Our study implemented a nephrologist, nurse and dietician cooperated follow-up model. Nurse and dietician were in charge of offering diet advice such as specific diet prescription, 3-day diet diary and illustration of protein content in common food. As a result, compliance to low protein diet in the majority of patients has improved. The results in our study showed that, eGFR reduction in the intervention group was lower than those in the control group. Meanwhile, eGFR value in the intervention group was higher than those in the control group after 1-year follow-up.
Moreover, it was found that blood lipid level in the intervention group was lower than those in the control group after 1-year follow-up.
As a multidimensional and patient-centered concept, quality of life comprises physical, emotional and social health. Meanwhile, quality of life has become an important clinical outcome index for chronic disease with the development of bio-psycho-social model. CKD will impact all the aspects of quality of life in patients with disease progressing (11, 12) . Thereby, it is necessary to develop effective intervention strategies to improve patients' quality of life, and increase their physical, mental and social health (13) . Our findings indicated that, quality of life in both groups improved after intervention. Moreover, scores on all the dimensions of KDQOL-SF in the intervention group were higher than those before intervention. However, scores on most dimensions of KDQOL-SF except role-physical and social functioning in the control group were higher than those before intervention. These results showed that, traditional follow-up model paid more attentions to disease treatment with patients' psychological and social needs neglected. As we know, patients tend to face many barriers to social and emotional adaptation after physically recovering, which may have 
CONCLUSION
Integrated follow-up model including a nephrologist, a nurse and a dietician is a recommendable model which can improve patients' compliance to follow-up and their over satisfaction for medical services, help developing favorable doctor-patient relationship, postpone the deterioration of renal function and improve quality of life.
